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Pain around the elbow or another region (forearm, shoulder, upper arm, systemic arthralgia) was present in 17 patients and typically lasted for two to three weeks. It had settled within six weeks in every case. In ten cases the palsy developed as the pain settled. A complete palsy of flexor pollicis longus and flexor digitorum profundus to the index finger was seen in 13 cases and an isolated palsy of flexor pollicis longus in five. All patients were treated without operation. The mean time to initial muscle contraction was nine months (2 to 18) in palsy of the flexor digitorum profundus to the index finger, and ten months (1 to 24) for a complete palsy of flexor pollicis longus. An improvement in muscle strength to British Medical Research Council grade 4 or better was seen in all 15 patients with a complete palsy of the flexor digitorum profundus and in 16 of 18 with a complete palsy of flexor pollicis longus.
There was no significant correlation between the duration of pain and either the time to initial muscle contraction or final muscle strength. Prolonged pain was not always associated with a poor outcome but the age of the patient when the palsy developed was strongly correlated. Recovery occurred within 12 months in patients under the age of 40 years who achieved a final British Medical Research Council grade of 4 or better. Surgical decompression does not appear to be indicated for young patients with this condition.
Spontaneous atraumatic palsy of the anterior interosseous nerve has been described in association with neuralgic amytrophy, 1,2 isolated neuritis, 3 entrapment neuropathy 4,5 and hourglass-like fascicular constriction. 6 The aetiology of the condition, however, remains uncertain. Neurolysis of the nerve has been recommended if conservative treatment has not been successful after 12 weeks. 
Patients and Methods
We studied 21 patients (11 men and 10 women) with a spontaneous palsy of the anterior interosseous nerve who attended the Department of Orthopaedic Surgery of Osaka City University Hospital between May 1988 and October 1999. Their mean age at the time of onset of symptoms was 39 years (17 to 65). The palsy was on the right side in nine patients and on the left in 12. Each patient underwent extensive electromyographic examination of the affected upper limb, sampling the upper fibres of trapezius, infraspinatus, deltoid, biceps, triceps, pronator teres, flexor pollicis longus, pronator quadratus, abductor pollicis brevis, and abductor digiti minimi. We informed the patients that their palsy was very likely to recover spontaneously and treated them conservatively with vitamin B 12 and electrical stimulation therapy. Electromyography was performed every three to five weeks for those who presented with a complete palsy. The appearance of voluntary contraction potentials, usually of very low amplitude, was considered a sign of recovery. Electro-
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myography was subsequently carried out at intervals of four to six weeks to monitor the improvement in muscular activity. The mean follow-up was for 42 months (17 to 85). Each patient was assessed for prodromal or associated symptoms, the site and duration of pain, the type of palsy, time to recovery, and the final muscular strength on British Medical Research Council (MRC) grading. 13 
Results
The details of each case are summarised in Table I . A past history of hepatitis B, surgery for hip replacement and nephrosis was noted in three cases. No patient had cold-like symptoms prior to the onset of palsy. A total of 17 patients complained of pain around the elbow or another region (forearm, shoulder, upper arm, systemic arthralgia) before the onset of paralysis. In three, the palsy developed simultaneously with the onset of pain, in four while the pain persisted, and in ten, simultaneously with the remission of pain. Denervation potentials from the pronator quadratus were observed in every case, except in one where they were also noted from the flexor pollicis longus. The other muscles tested also exhibited multiphasic potentials or giant spikes throughout their extent or in some part of the muscle, suggesting that the palsy was spontaneous and diffuse rather than the result of nerve entrapment.
Every patient eventually showed evidence of recovery. The mean time before the initial signs of muscle contraction appeared in the 15 cases of complete palsy of the flexor digitorum profundus (FDP1) to the index finger was nine months (2 to 18), whereas in the 18 cases of complete palsy of the flexor pollicis longus it was ten months (1 to 24). The final grade of FDP1 achieved on MRC grading in the 15 cases of complete palsy was 5 (normal) in ten cases, 5-in four and 4 in one. The final grade achieved by flexor pollicis longus in the 18 cases of complete palsy was also high (5 in eight cases, 5-in six, 4 in two, and 3 in two). The two patients with a final muscle strength of MRC grade 3 were women in their 50s. There was no significant correlation between the duration of pain and either the time to initial contraction of flexor pollicis longus or the final MRC grade. Prolonged pain was not associated with an inferior recovery. All of the patients who developed a palsy before the age of 40 years started to recover within 12 months (Fig. 1) . The final muscle strength tended to be lower as the age at onset of the palsy increased, although this relationship was not significant. All of the patients who developed a palsy before the age of 50 recovered muscle strength to MRC grade 4 or better (Fig. 2) .
Discussion
A palsy of the anterior interosseous nerve can result from entrapment neuropathy, neuralgic amyotrophy or an isolated neuritis. [1] [2] [3] [4] [5] Of these, nerve entrapment is the most common cause. 4 Shantz and Riegels-Nielsen 5 noted evidence of nerve compression in nine of 15 patients. On the other hand, Nagano 14 described 31 patients, ten of whom underwent surgical treatment. He found only one with apparent nerve compression, and concluded that although entrapment neuropathy is one cause of this palsy, its incidence is low. In our study, extensive electromyographic studies revealed diffuse neurogenic changes, including denervation potentials in markedly weakened muscle, and multiphasic potentials in muscles free of notable weakness. Consequently, it seems unlikely that nerve compression was the cause of the palsy. These findings, combined with the high percentage of patients with premonitory pain, suggests that neuralgic amyotrophy was responsible for the palsy in the patients studied.
The treatment of spontaneous palsy of the anterior interosseous nerve is controversial, principally because the condition is rare. Some investigators have recommended conservative treatment for up to one year, 10, 15 but others advocate neurolysis if no recovery has taken place within three months. [7] [8] [9] In this study we followed all patients with electromyographs at intervals of three to five weeks. As long as denervation potentials could be recorded 13 we were satisfied that no irreversible muscle fibrosis was taking place, and that conservative treatment could continue. When polyphasic potentials with low amplitude appeared we considered this to be evidence of nerve recovery and told our patients of this to relieve their natural anxiety.
Our findings suggest that a 'wait and see' policy can be adopted for spontaneous palsy of the anterior interosseous nerve even when paralysis is complete.
We found that the time to initial muscle contraction correlated significantly with the age of the patient. Recovery was noted within one year in all patients who developed the condition before the age of 40 years. The correlation between the age at onset and the final muscular strength was not significant. However, when paralysis occurred before the age of 50 years, muscular strength recovered to MRC grade 4 or better in every case.
In 2000, Tsukahara et al 16 found that when 12 hands in 11 patients were treated conservatively, the mean length of time required for recovery of muscular strength to MRC grade 2 or higher was three months for a teenager, 20 months for three patients over 30 years, 19.5 months for four patients over 40 years, 13 months for two patients over 50 years, and 25 months for two patients over 60 years. Seror 10 described 14 cases of palsy of the anterior interosseous nerve and noted that a 63-year-old man failed to recover in 21 months. Yamamoto et al 17 and Yamamoto, Tajiri and Yamamoto 18 noted two patients, a 69-year-old woman and a 73-year-old man, in whom recovery was not achieved with conservative therapy. We recommend nonoperative treatment for patients under 40 years of age. Correlation between age at onset and final flexor pollicis longus strength.
